Sir,

Primary breast lymphoma (PBL) with reported incidence of 0.05%--0.53% of all malignant diseases of the breast is a very uncommon condition and accounts for 2.2% of all extranodal malignant lymphomas.\[[@ref1]\] The most common histology in PBL is diffuse large B-cell lymphoma (DLBCL).\[[@ref2]\] PBL is reported to exhibit poor prognosis among extranodal B-cell lymphomas, reasons being unknown. PBL may have similar clinical and radiological presentation as primary breast carcinoma, but treatment modalities and outcomes differ. Here, we report a case of PBL who was treated with chemotherapy and obtained complete remission (CR) of her disease and also do literature review of current management patterns of PBL with DLBCL.

A 65-year-old female with no history of comorbidities was admitted to our hospital on July 5, 2014 with painless lump in her right breast. On detailed history taking, patient had no history of fever, night sweats, or weight loss (B symptoms). Physical examination revealed a hard, nontender, mobile mass of approximately 6 cm × 7 cm occupying all quadrants of the right breast. The contralateral breast was normal. On physical examination, patient had no evidence of cervical, axillary or inguinal lymphadenopathy. Liver and spleen were not palpable. The laboratory tests revealed the following: Hemoglobin of 11.9 g/dl, total leukocyte counts of 10,400/mm^3^, platelet counts of 48,600/mm^3^, serum creatinine of 0.72 mg/dl, alkaline phosphatase of 55 IU/L, serum glutamic pyruvic transaminase of 22 IU/L, serum glutamic oxaloacetic transaminase of 13 IU/L, total bilirubin levels of 0.88 mg/dl, serum albumin of 4.34 g/dl, lactate dehydrogenase (LDH) of 172 U/L, and serum uric acid of 4.52 mg/dl. Excisional biopsy performed showed atypical lymphocytic infiltration suspicious of non-Hodgkin\'s lymphoma (NHL) \[[Figure 1](#F1){ref-type="fig"}\]. Immunohistochemistry revealed positivity to CD20 \[[Figure 2](#F2){ref-type="fig"}\], CD79a and MUM1 and negativity to CD2, CD3, CD5, CD10, and AE1. MIB-1 index was 95%. On the basis of histopathologic features, tumor was classified as DLBCL, non-germinal centre B-cell-like (non-GCB DLBCL). Bone marrow aspiration and biopsy were performed and revealed a hypercellular bone marrow with no evidence of lymphomatous infiltration. The cerebrospinal fluid cytological examination was negative for any malignant cells. Computed tomography (CT) of the neck, thorax, abdomen, and pelvis revealed 66 mm × 68 mm × 84 mm large multi-lobulated soft tissue density lesion involving all quadrants of right breast reaching up to the skin \[[Figure 3](#F3){ref-type="fig"}\]. No systemic lymphadenopathy was detected. The CT findings indicated stage I E of the lymphoma tumor according to the Ann Arbor staging system. The patient received six courses of cyclophosphamide, doxorubicin, vincristine, prednisolone plus rituximab (R-CHOP) chemotherapy. After four courses of R-CHOP, the follow-up chest CT scan showed decreased the size of the right breast mass (6.6 cm × 6.8 cm → 3.4 cm × 1.4 cm) \[[Figure 4](#F4){ref-type="fig"}\]. After six courses of R-CHOP, the follow-up chest CT scan showed no visible mass in the breast. The patient was put under close observation. At present, after follow-up period of 20 months, the patient is surviving with no evidence of disease and with no morbidities associated with chemotherapy.

![H and E (×40) section showing diffuse proliferation of large cells with high mitotic rate](IJMPO-38-244-g001){#F1}

![Immunohistochemistry stain showing CD20 positivity of diffuse large B-cells](IJMPO-38-244-g002){#F2}

![Computed tomography scan showing a large multi-lobulated soft tissue density lesion involving all quadrants of right breast reaching up to the skin measuring 66 mm × 68 mm × 84 mm](IJMPO-38-244-g003){#F3}

![Interim computed tomography scan done after four cycles of cyclophosphamide, doxorubicin, vincristine, prednisolone plus rituximab showing marked reduction in size of right breast mass from 6.6 cm × 6.8 cm to 3.4 cm × 1.4 cm](IJMPO-38-244-g004){#F4}

DLBCL, the most common histologic subtype constituting 31% of all NHLs, includes a diffuse proliferation of large cells that have a high mitotic rate. Stage IE disease is present in approximately 20% of the patients with DLBCL. Extranodal sites occur in 40% of cases with common sites involved being gastrointestinal tract, testis, bone, thyroid, skin, central nervous system (CNS), and bone marrow.\[[@ref3]\] PBL has reported incidence of 0.05%--0.53% of all malignant diseases of the breast and accounts for 2.2% of all extranodal malignant lymphomas.\[[@ref1]\] PBL is defined as localized lymphoma to one or both breasts with or without regional lymph nodes such as ipsilateral axillary and/or supraclavicular lymph nodes.\[[@ref4]\] DLBCL is the most common histopathological type of PBL, with other subtypes include marginal zone lymphoma, follicular lymphoma, mantle cell lymphoma, and Burkitt lymphoma.\[[@ref5]\] The peak age of PBL is usually the sixth decade, as was in our case, varying among various ethnic groups with median age in the East Asian countries being approximately 10 years (45--53 years) younger than that in the Western countries (62--64 years).\[[@ref6]\] PBL occurs more frequently in the right breast with ratio of 3:2, as was in our case.\[[@ref7]\] Hans *et al*. subclassified DLBCL into GCB type and non-GCB type. DLBCL cases of CD10 (+) or CD10 (−) Bcl-6 (+) MUM1 (−) were subclassified as GCB type. CD10 (−) cases with MUM1 (+) regardless of Bcl-6 expression, were subclassified as non-GCB type.\[[@ref8]\] Yoshida *et al*.\[[@ref1]\] reported that PBL is usually of non-GCB type, portending a poor prognosis. Furthermore, Bcl-2 (+) cases showed significantly worse prognosis than Bcl-2 (−) patients in non-GCB type. MIB-1 index has a relationship with prognosis in B-cell lymphomas. DLBCL with mucosa-associated lymphoid tissue-type lymphoma in the stomach and of DLBCL in the CNS were reported to have MIB-1 index of 51% and 50%, respectively while PBL cases have MIB-1 index ranging from 60% to 95%. These data clearly indicate high proliferative activity in PBL accounting for recurrence rate even in stage IE disease. Primary DLBCL of the breast has distinct clinicopathological characteristics in that it has the propensity to recur in opposite breast, other extranodal sites and CNS. As reported by Jeanneret-Sozzi *et al*.\[[@ref9]\] for PBL, the 5-year overall survival (OS) rate is 53%, lymphoma-specific survival is 59%, disease-free survival is 41%, and local control rate is 87%.

An anthracycline-based regimen is the main-stay of the treatment of PBL, with CHOP being the most frequently used regimen as in other nodal forms of DLBCL. Very few studies have been conducted to evaluate the role of rituximab in the management of PBL-DLBCL. In a study conducted by Avilés *et al*.,\[[@ref10]\] CNS relapses were ameliorated with the addition of rituximab while 11% rate of CNS relapse seen in arm treated without rituximab. However, Consortium for Improving Survival of Lymphoma study failed to show a positive effect on OS and progression-free survival (PFS) with the addition of rituximab. This same study demonstrated that treatment with less than four cycles of chemotherapy had negative impact on 5-year PFS and OS.\[[@ref4]\] The study conducted by Avilés *et al*.\[[@ref10]\] was the only randomized trial using radiotherapy in primary breast-DLBCL (PB-DLBCL). In this trial patients were randomized into three arms: Radiotherapy only (45 Gy to breast and its lymphatic drainage), chemotherapy only (six cycles of CHOP every 21 days) and combined modality treatment (CMT) (six cycles of CHOP every 21 days, followed by radiotherapy of 30 Gy). This study was stopped early because an interim analysis revealed a higher CR and OS and a lower relapse rate in the CMT arm. These superior results of CMT were supported by the observations made by the International Extranodal Lymphoma Study Group (IELSG)\[[@ref7]\] which demonstrated superior outcomes for the subgroup of patients with anthracycline-based regimens and consolidative radiotherapy. Regarding the role of surgery, the IELSG data showed that radical mastectomy was associated with an increased the risk of death. CNS relapse is noted in only 5% of PB-DLBCL patients. Some trials demonstrated that addition of rituximab to chemotherapy decreased the rate of CNS relapse.\[[@ref11][@ref12]\] The authors of the IELSG study concluded that routine CNS prophylaxis is not required for patients with PB-DLBCL. Our patient received six cycles of R-CHOP with excellent response, with no CNS prophylaxis or radiotherapy given. At present, patient is under surveillance for the past 20 months with no evidence of locoregional or distant relapse.

PBL lacks specific clinical and radiological diagnostic features with the majority of patients treated initially as breast cancer patients. Identification of this rare entity is important as surgery is associated with high morbidity rate. Surgery should be minimally invasive and for diagnostic purpose only: Core needle or excisional biopsy. After diagnosis and staging, use systemic therapy with at least four cycles of anthracycline and rituximab-based regimen even for stage IE disease. Radiotherapy has an important role as adjuvant consolidation therapy, particularly in node-negative (stage IE) patients. However, recommendations for optimal dose or fields of irradiation for PBL are currently unavailable. Optimal combined modality primary treatment in addition to a selection of high-risk patients may obviate the need for routine CNS prophylaxis in all cases. High-risk patients (poor performance status, elevated LDH, high international prognostic index score) may benefit from the addition of CNS prophylaxis.
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